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ABSTRACT 



The photographic silver halide recording material con- 
tains particles of a hydroxyalkyl-alkyi cellulose dicar- 
boxylic acid semiester having a particle size of from 0.5 
to 8 ixm and a particle size distribution of up to ±2 fim 
dispersed in a hydrophilic colloid in at least one of its 
outermost layers. 

5 Claims, 6 Drawing Figures 
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PHOTOGRAPHIC SILVER HALIDE RECORDING 
MATERIAL WITH CELLULOSE DICARBOXYLIC 
ACID SEMIESTER PARTICLES IN OUTER LAYER 

5 

This invention relates to a photographic silver halide 
recording material in which particles of a cellulose 
ether dicarboxylic acid scmiestcr smaller than 10 fim 
which are soluble in alkaline processing liquids are dis- 
persed in a hydrophilic colloid in an outer transparent 10 
layer applied to the front and/or back of the material. 

The hydrophilic colloids normally contained in the 
outer layers of photographic silver halide recording 
materials, such as gelatine, increase the tackiness of the 
recording materials at elevated temperatures and high 15 
atmospheric moisture contents so that these recording 
materials tend to stick together, for example when they 
are packaged in a stack. This tendency of different parts 
of the recording material to stick together and of the 
recording material to stick to other materials with 20 
which they are brought into contact gives rise to nu- 
merous difficulties both inside the camera and in the 
course of the preparation, processing, projection or 
storage of the recording material 

It is known to incorporate finely powdered inorganic 25 
compounds such as silicon dioxide, magnesium oxide, 
titanium dioxide or calcium carbonate or organic com- 
pounds such as polymethyl-methacrylate or cellulose 
acetate propionate in the outer layers of photographic 
materials for the purpose of "matting" these surfaces to 30 
reduce their tackiness and thus overcome the aforesaid 
difficulties. This delustering or matting has. however, 
various disadvantages. Thus, for example, it is not possi- 
ble to obtain a homogeneous outer layer incorporating 
such matting materials since these finely powdered 35 
constituents tend to agglomerate in the coating solution. 
In addition, recording materials containing such finely 
powdered materials in their outer layer are more easily 
damaged and are more difficult to transport inside a 
camera or projector since their surface does not slide so 40 
easily. Moreover, the finely powdered materials in the 
outer layer reduce the transparency of the photographic 
material after processing and increase the graininess of 
the image. 

DE-OS No. 2 758 767 discloses a light-sensitive pho- 45 
tographic material which has an outer light-insensitive 
layer of gelatine containing colloidal silica particles 
measuring 7 to 120 nm and a polymer latex consisting of 
particles measuring 30 to 80 nm. This gelatine layer 
increases the resistance to breakage and the dimensional 50 
stability of the photographic material. 

Photographic materials equipped with such a layer 
have, however, the disadvantage that the additives 
reduce the transparency of the layers and moreover, 
when the materials are rolled up it is impossible to pre- 55 
vent the formation of sensitometrically disadvantageous 
contact patches, especially at temperatures of about 35' 
to 40* C. and relatively high atmospheric moisture con- 
tents (e.g. above 85% r.h.). 

Various processes are known for producing fine 60 
grained materials which have a matting effect. Thus, for 
example, polymer particles having a particle diameter 
from about 5 to about 0.01 pim can be obtained by a 
process of emulsion polymerisation if the quantity of 
emulsifier (surface active agent), the polymerisation 65 
temperature and the conditions of stirring are suitably 
controlled. The procedure is described, for example, by 
H, Reinhard. "Dispersionen synthetischer Hochpolym- 
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erer", Part 11, page 3 et seq, Springer Verlag, or by F. 
Holscher in Part I, page 3 1 et seq of the same publica- 
tion. The particles obtained by this procedure, how- 
ever, have a considerable lack of uniformity of their 
particle size, their average size differing by at least 2 
^m. Mechanical pulverization followed by sorting the 
particles according to size results in a product consist- 
ing of polymer particles which have a wide particle size 
distribution and are not spherical but completely irregu- 
lar in shape. 

Spherical polymer particles may be produced by 
dissolving a polymer in an organic solvent which is 
immiscible with water and spraying the solution from a 
fme nozzle into an aqueous medium under high pres- 
sure. No suitable economical process is as yet available 
for producing uniform polymer particles having a parti- 
cle size within the range of from 1 to 10 ftm. 

Finely divided polymer particles may also be ob- 
tained by a process of dispersion. This is carried out by 
dissolving one or more polymers in a solvent which is 
either insoluble in water or substantially immiscible 
with water and has a lower boiling point than water or 
combines with water to form an azeotropic mixture 
which has a lower boiling point than water. The poly- 
mer solution is dispersed in the form of droplets in an 
aqueous medium used as dispersing agent, the viscosity 
and surface tension being suitably adjusted and the sol- 
vent being subsequently removed from the droplets, 
which then form fine polymer particles. These particles 
may subsequently be separated in the form of a powder 
by centrifuging and drying (DE-OS No. 2 522 692). 

Preformed water-insoluble polymer particles having 
a relatively narrow particle size distribution and suitable 
for use as matting agents for photographic layers are 
obtainable by a suspension copolymerisation of maleic 
acid anhydride and l-olefincs (DE-OS Nos. 2 501 124, 1 
919 822 and 3 144 793). The particles obtained by this 
process are sufficiently uniform in their particle size but 
they are insoluble in alkalies and therefore remain on 
the surface after the photographic material has been 
processed and thus increase the graininess of the light- 
sensitive material. 

There has therefore been no lack of attempts to find 
alkali-soluble polymer particles which are removed 
from the surface when the photographic material is 
processed in alkaline processing fluids. See in this con- 
nection U.S. Pat. No. 2,322,037, GB-PS No. 878 520, 
U.S. Pat. No. 4.094,848. U.S. Pat No. 4,142,894, GB-PS 
No. 2 012 978. GB-PS No. 1 055 713 and DE-OS No. 3 
331 542. 

The known alkali-soluble graft polymers based on 
methacrylic acid and methyl methacrylate on styrenc- 
maleic acid semiester copolymers as graft basis have the 
disadvantage that when no gelatine is present in the 
casting mixture, they begin to dissolve at pH-values of 
about 6.2 to 6.5. Since it is mainly the small particles 
which dissolve, the entire particle size distribution 
changes and it is therefore necessary to use larger quan- 
tities. The viscosity of the casting solution then in- 
creases and must be continuously monitored. This pre- 
mature solution of the particles is particularly disadvan- 
tageous when the casting solution contains additives 
such as silica sols which are alkaline both due to their 
method of preparation and for the purpose of stabilizing 
the solutions. The known alkali-soluble matting parti- 
cles therefore give rise to difficulties during casting and 
drying since the particles may begin to dissolve at the 
pH of the emulsion layers. If the solutions have a slight 
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buffering capacity, the alkali soluble matting particles the cellulose ethers so that the desired solubility in alka- 

are generally protected by the fact that the pH continu- line solution is obtained. The compounds may easily be 
ously falls as the particles dissolve and may finally settle prepared by the process described in DE-OS No. 2 841 
at a particular value which is suitable for the particles. 164. 

If, however, the casting solutions or the layers of the ^ xhe cellulose derivatives are employed in a quantity 

photographic material have a pH above 6.5 and the of f^Q^, jq to 500 mg/m^. preferably from 80 to 150 

buffering capacity is high, then the particles progres- mg/m2 per layer. 

sively dissolve without the above mentioned advanta- following are examples of particularly suitable 

geous pH value being reached, with the result that the compositions for the cellulose derivatives: 
desired matting effect is not obtained. 

It is an object of the present invention to develop a Compound A 

photographic material in which the outer layers have ^.^^^^ ^ ^^^^^^ 

no tendency to tackiness and have a high gloss and nigh ^ \^ ruj 

y V ru ^ . . . 7.2% by weight of hydroxypropoxy groups 

transparency after the photographic material has been 15 • t.* <• u u j u*u i i 

*^ J i ^. , 35.0% by weight of hexahydrophthaloyl groups, 

processed and which are obtamed from casting solu- / & / / & t- 

lions which are stable at pH values up to 7. ^ * » i.*u i i.. • j u j • u r n 

The present invention relates to a photographic silver . ^« phthaloyl .s used here and in the follov,- 

halide recording material in which particles smaller ""B for the group -CO-QH4-COOH. 
than 10 jxm which are soluble in alkaline processing Compound B 

liquids are dispersed in a hydrophilic colloid contained . , . , 

in a transparent outer layer applied to the front and/or ^8.0% by weight of methoxy groups 

back of the recording material, characterised in that the 9.0% by weight of hydroxypropoxy groups 

layer contains, dispersed therein, from 10 to 500 mg/m^ ^^'^^^ "^^'^^^ phthaloyl groups, 
of spherical transparent particles of a hydroxyalkylalkyl 

cellulose dicarboxylic acid semiester having a particle The cellulose derivatives introduced into the outer 

size of from 0.5 to 8 fim and a particle size distribution layers of the photographic material may have so-called 

of up to ±2 /xm, stabilizers added to them. 

The hydroxyalkyl-alkyl cellulose dicarboxylic acid 30 The compounds used as stabilizers counteract any 

esters, hereinafter briefly referred to as **cellulose deriv- tendency of the cellulose derivatives to dissolve during 

atives*', used in the outer layer of the recording material the period of digestion. The known oil formers with 

according to the invention are insoluble in casting solu- free carboxyl groups used for the preparation of silver 

tions at pH values below 7 even if the solutions contain halide emulsions are found to be particularly suitable for 

gelatine but they readily dissolve at pH values above 8. this purpose. 

The increase in solubility occurs within a narrow pH a quantity of 1 to 30% by weight of stabilizing corn- 
interval above pH 7.2. pound, based on the cellulose derivative, is in all cases 

The cellulose derivatives employed according to the sufficient for achieving the desired effect, 
invention correspond to the following general formula ^ Compounds from the above mentioned group which 
^ 2 y suitable as stabilizers have been described, for exam- 

^" ^ ^, pie, in DE-PS No. 1 772 192. The preparation of these 

wherein compounds is well known and may be carried out, for 

A denotes a glucose residue of the ceUulose structure, 45 ^^^""P^^' of monoalkylated cyclic car- 

Ri denotes a hydroxyalkyl group having 2 to 4 carbon ^oxyhc acid anhydndes with alcohols or amines. 

^jQjj^g The following compounds arc given as examples of 

R2 denotes an alkyl group having 1 to 3 carbon atoms. ^'S^y suitable stabilizers: 
R3 denotes the monoacyl residue of a benzene dicarbox- 
ylic acid or of such an acid in a partially or com- 50 j CH3"-(CH2)3— CH— COOH 
pletely hydrogenated form, I 
m=0.2-1.0, ^^"^ 
n=0.8-2.0 and 

p^O.5-1.5 • 2. CH3-(CH2)io-COOH 

where m^n^tp and the sum of m-*-nH-p is at the most 3. CH3— (CH2)i2— COOH 

3 (the figures denote mol). ^- CH3--(CH2)!4--COOH 

Examples of the above mentioned dicarboxylic acid 5. CH3 — (CH2)i6— COOH 

monoesters include esters of phthalic acid, of tetrahy- 6- CH2=CH — (CHi)^ — COOH 
drophthalic acid and of hexahydrophthalic acid. In the 

cellulose derivatives according to the invention, these ^ hc—ccHi)?— CHj 

dicarboxylic acid monoesters are esterified at one of )) 
their carboxyl groups with mixed ethers of cellulose, HC— (CHi)?— cooH 

e.g. hydroxycthyl-methyl cellulose, hydroxypropyl- 

methyl cellulose, hydroxycthyl-ethyl cellulose or hy- 63 formulae given below, R represents one of the 

droxypropyl-ethyl cellulose. The dicarboxylic acid monounsaturated aliphatic groups — C12H23, — C15H29 

monoester content of the cellulose derivatives should be or — CigHssthe formation of which may be explained in 

adjusted according to the hydrophobicizing effect of terms of a repeated addition of propylene. 
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8. R-CH-CCX)H / \ 

CH2-COOCH2— f ^ 



9. R— CH— COOH 



CH2— COOCH;— ^ H ^ 



10. R-CH-COOH / V HOOC-CH-R 

CHi— COO— CH2— < H >— CH2COC— CH2 



1. C12H23-CH— COOH HOOC— CH-C13H23 

CH2— C0(0— CHi— CH2)400C— CH2 



12. R-CH-COOH I V CH^y V HOOC-CH-R 13. R— CH-COOH y y 

CH2-COO— ( H )— C— ( H \-OOC-CH2 CH2-COO— ( H ) 



\ / I \ / 
> 1 CHj N f 



14. R— CH— COOH r~f\ 
CHj— COO— < H ) 



CH3 



15. R-CH-COOH 

CHj— COO— ( H 




CHj 



CH3 



16. R-CH-COOH y \^ CH3 

CHi-COO— ( H )— C— CH3 



CHj 



17. R— CH— COOH 
I 

CH: 



[i— COO— r^^'^^N^^'^^ 



18. R— CH-COOH 

I 

CH2— COO- 

H3C- 



»CH 



19. R— CH— COOH t V 

CH2— COOCH3CH2— ^ \ 




The stabilizers may be added to the casting solutions 
for the outer layers prior to the process of dispersion, 
using quantities of from 1 to 30% by weight, preferably 



from 2.5 to 10% by weight, based on the solids content 
of the cellulose derivative, 
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The preparation of dispersions of cellulose deriva- 
tives in gelatine is described below. 

Dispersion I 

Particles of hydroxypropyl-methyl celluiose-hexahy- 
drophthalic acid semiesters in gelatinis. 

1000 ml of water are introduced into a 5 1 glass bea- 
ker. 100 g of gelatine are added with stirring. The gela- 
tine is left to swell for 30 minutes and then melted. 

100 g of hydroxy propyl-methyl cellulose-hexahy- 
drophthalic acid semiester (Compound A) are dissolved 
in 900 ml of methylene chloride, and 30 ml of a 10% by 
weight solution of a fluorotenside in ethanol are stirred 
in. After filtration, this solution is introduced into the 
gelatine solution. The mixture is then vigorously dis- 
persed for 2 minutes, using a mechanical mixer. 

The particle size obtained is from 1 to 4 fim. The 
excess methylene chloride is then removed at 40' C. 
with slow stirring and the dispersion is filtered through 20 
a filter having a pore size of 10 /im and left to solidify in 
a cooling dish. 1200 g of dispersion contain about 100 g 
of cellulose derivative. The particle size varies from 1 to 
4 >im. The particle size distribution is represented in 
FIG, 1. 

In FIGS. 1, 2, 4 and 5, the frequency distribution of 
the particle diameters of the given cellulose derivatives 
is represented as the frequency density (1/ju,) corre- 
sponding to the individual particle diameters (ftm). 

In addition, each figure contains the corresponding 30 
summated frequency curve (integral distribution). 

Dispersion 2 

Hydroxypropyl-methyl cellulose hexahydrophthalic 
acid semiester and stabilizer No. 12 dispersed in gela- 
tine. 

A solution I is prepared from 
985 ml of water 
15 g of gelatine and 
3.2 g of phenol. 

Solution II having the following composition is pre- 
pared separately: 

25 g of hydroxypropyl-methyl cellulose-phthalic acid 

semiester (Compound B), 
250 g of ethyl acetate, 

2.5 g of stabilizer No. 12 (50% by weight in ethanol) and 
0.8 g of dibutyl naphthalene sulphonate (75% by weight 
in water). 

Solution II is emulsified in Solution I. The ethyl ace- 
tate is then evaporated off at reduced pressure and 367 
g of a 15% by weight aqueous gelatine solution is 
added. After mixing, the dispersion ts solidified at 5' C 

The particle size lies within the range of from 1 to 4 
^m. 55 

The particle size distribution is represented in FIG. 2. 

FIG. 3 is an electron microscopic image of the cellu- 
lose derivative particles at 10,000 times magnification. 
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(75% by weight in water) as wetting agent 
is emulsified in a solution of 
9.85 I of water, 
0.15 kg of gelatine and 
0.032 kg of phenol 

at 35** C. in an emulsifying machine. After evaporation 
of the volatile organic constituents, there are obtained 
10.3 kg of dispersion, to which 3.67 kg of a 15% by 
weight aqueous gelatine solution are then added. The 
complete dispersion contains 0.25 kg of cellulose deriv- 
ative. The particle size lies in the range from 1 to 6 y,m. 
The panicle size distribution is shown in FIG. 4. 

Dispersions 4-9 

Particles of hydroxypropylmethyl cellulose hexahy- 
dro phthalate (Compound A) and various stabilizers. 

Additional dispersions are prepared by the methods 
given for Dispersion 3 but using the stabilizers shown in 
the following Table instead of stabilizer 12. 



35 





Dispersion 


Stabilizer No. 




3 


12 




4 


28 




5 


10 




6 


11 




7 


9 




3 


29 




9 


26 



40 



45 



50 



Dispersion 3 

Hydroxypropyl-methyl cellulose hexahydrophtha- 
late (Compound A) and stabilizer No. 12 in gelatine 

A mixture of 
0.25 kg of cellulose derivative Compound A» 
0.025 kg of stabilizer No. 12» 
2.5 kg of ethyl acetate and 

0.008 kg of the compound corresponding to the formula 



60 
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The particle size distributions and the particle sizes of 
the cellulose derivative of the above dispersions are 
represented in FIG. 5. 

The cellulose derivative particles of the dispersions 
are spherical and transparent. They are obtained in 
particle sizes of 1-7 82m, preferably 1-5 ^m. 

Since it is an important precondition for using these 
particles that they must be both insoluble in acid media, 
in particular in the pH range of from 6 to 7, and readily 
and rapidly soluble in the alkaline medium of the photo- 
graphic developer solutions (pH above 8), the particles 
must conform to a particular molecular weight and 
carboxy] group content in order that they may fulfil 
these criteria. 

In no case is it suitable to use cross-linked or cross- 
linking products, that is to say the cellulose derivative 
must be free from microgels. This condition may be 
tested by dissolving the particles in a 1% aqueous Naa. 
CO3 solution and determining the microgel content of 
the solution by means of an ultracentrifuge. 

The dispersions obtained as described above may be 
distributed in aqueous solutions of hydrophitic colloids 
with any wetting agents. The following compounds, for 
example, may be used as hydrophilic colloids: Proteins 
such as gelatine, gelatine derivatives such as acetylated 
gelatine, phthaloyl gelatine or succinyl gelatine, albu- 
min, casein, gum arabic, agar-agar, alginic acid, cellu- 
lose derivatives such as alkyl esters of carboxymethyl 
cellulose, preferably the methyl or ethyl esters, hydrox- 
ycthyl cellulose, carboxymethyl cellulose, synthetic 
polymers such as polyvinyl alcohol, polyvinyl pyrrol- 
idonc, polyacrylamide, salts of polyacrylic acid, salts of 
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polymethacrylic acid, salts of polymaleic acid, salts of wherein R' represents hydrogen or an aikyi group with 
polystyrene sulphonic acid, preferably the sodium or 1 to 18 carbon atoms, R" represents an alkyi group with 
potassium salts or copolymers containing at least one of 1 to 18 carbon atoms, M represents an alkali metal ion or 
the monomers of the above mentioned polymers. ammonium ion, m represents a positive integer with a 
Among these hydrophilic colloids, amphoteric poly- 5 value from 0 to 20 and n represents the number 3 or 4. 
meric electrolytes such as gelatine, gelatine derivatives, The dispersions containing the cellulose derivatives 
casein and other protein compounds have a particularly may either be added directly to the photographic cast- 
pronounced effect. The hydrophilic colloids may also ing solutions for the outer layer or the particles of cellu- 
be used singly or in the form of a combination. Gelatine, lose derivative may first be isolated as a sohd residue in 
gelatine derivatives, casein and other protein com- 10 the form of a paste by ccntrifuging. The cellulose deriv- 
pounds are preferred colloids. The colloid is suitably atives are photographically inert and do not affect the 
used in a quantity from about 1 to about 15% by weight, graininess of the recording material if they are added to 
preferably from 5 to 10% by weight, based in each case the layers in suitable quantities in the range of 10 to 500 
on the weight of the dispersion. mg/m^. 

From 0.1 to 1% by weight of surface active agents, 15 The advantageous surface roughening obtained by 
based on the weight of water used, may be added to the means of the cellulose derivatives according to the 
aqueous solutions containing the dispersion. Examples invention may be further improved by adding colloidal 
of suitable surface active agents include saponin and silica in the form of a hydrosol to the casting composi- 
other compounds of natural origin, non-ionic surface tion containing the cellulose derivatives before it is 
active agents such as polyalkylene oxides, glycerol 20 applied to the surface of the photographic material, 
compounds such as monoglycerides or glycidol com- Satisfactory results are obtained with commercial hy- 
pounds, or anionic surface active agents containing one drosols having a particle size of from 50 to 150 nm, 
or more acid groups, e.g. one or more carboxylic acid, which may be added to the casting composition in quan- 
sulphonic acid, phosphoric acid, sulphonic acid ester or titles of from 0.5 to 2 parts by weight, based on 1 part by 
phosphoric acid ester groups. Particularly suitable sur- 25 weight of the hydrophilic colloid. The silica particles 
face-active agents are described in U.S. Pat. Nos. introduced with the hydrosol differ from the cellulose 
2,271,623- 2,240,472- 2,288.226; 2,676,122; 2,676,924; derivatives according to the invention by orders of 
2,676,975- 2,691,566- 2,721,860- 2,730,498; 2,742,379; magnitude and therefore do not participate in the spc- 
2,739,891- 3,068,101- 3,158,484^ 3,201,253; 3.210,191; cific action of the latter. The contribution of the silica 
3 294 540- 3 415 649* 3 441 413- 3 442 654- 3 475 174 and particles in the overall effect is simply that they help to 
3!545;974; iii DE-OS No. 1 942 665 and in GB Pat. Nos. suppress the in any case only slight tendency of the 
I 077 317 and 1198 450 as well as in "Kaimcn Kassei Zai surface layers produced by the process accordmg to the 
no Gosei to Sono Ohyo" (Synthesis and Application of mvMition to form glossy or coloured patches. 
Surface Active Agents) by Ryohci Oda et al (published ^he castmg compositions used for preparing the 
by Maki Publishing Co., 1964), ^Surface Active 35 outer layers accordmg to the invention may. if desired, 
Agents" by J. W. Perry and A. M. SchwarU (published further additi ves which have no influence on 

by Interscience Publications Inc., 1958). "Encyclopedia desired surface chararterujtics The following are 

of Surface Active Agents". Volume 2. by J. P. Sisley examples: Very fine grained (<f»<0.1 ^m) latices of hard 
(published by Chemical Publishing Co.. 1964). "Kaimen Polymers such as polystyrene or polymethylmethacryl- 
Kassei Zai Binran (Surfactants Ency eloped ia)", 6th ^0 ate; very fine grained (particle diameter < 0.1 ^m) lati- 
Edition (published by Sangyo Tosho Co.. Dec. 20. ^es of soft homo- and copolyniers such as polyethyl 
1966). and the like. Wetting agents containing fluorine ^crylate or butyl polyacrylatc-ethylacrylate or latic^ of 
may also be used, for exaiiple those described in polyether or polyester polyurethanes as descnbed in 
DE OS No 1 961 638 Research Disclosure", December 1978, Industrial Op- 

These surface-active agents may be used alone or in « portunities Ltd., Hampshire, UK page 27 (XII A); 
the form of combinations, and particularly suitable com- conductivity mcreasmg compounds as described in 
pounds are those containing an OSO3M group, such as ^^^^/^f^ Disclosure^ December 1978, page 27 (XIII 
sulphonate esters of ordinary alcohols, corresponding A); hardeners as described in - Research Disclosure . 
to the general formula R-O-SO3M or R— December 1978. page 2 6imder(?Q;c^^^^^^ 
(OCH2CH2)n-OS03M (wherein R denotes an alkyl 50 described m the same "Research Disclosure number 
group having 8 to 30 carbon atoms, M denotes an alkali ^der (XI); antiblockmg agents such as silicone 01 dis- 
metal ion or ammonium ion and n represents a positive P^^^^: substances which increase the viscosity of 
integer of up to 20y and alkylbenzene-sulphonic acid the casting soluuon. 

compounds corresponding to the general formula Advantageous results are obtamed with homo- or 

55 copolymers having a particle sue of less than 0. 1 ftm 
and a glass transition temperature of at least 40* C. The 
polymers may be added to the layers in quantities of up 
to 50% by weight, based on the dry content of hydro- 
philic colloid. 

\ / 60 The outer layers according to the invention may be 

^=4=/ used to supply hardener to the gelatine layers of the 

photographic material. In this known method of hard- 
ening by applying a surface coating of hardener, the 

i 1 hardener enters the deeper lying layers by diffusion. 

/ \^ 65 This method enables hardening to be achieved by a 

>^o-(CHr-CHi-0)„-{CHi)„-CH:)-S03M gjjjgjg j.jgp^ g g ^ ^qJ^^j. photographic multilayered 

p."^>^ / material. The hardeners used for this method are usu- 

ally the so-called instant hardeners. Examples of such 
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hardeners include N-carbamoyl- and N-carbamoylox- 
ypyridinium compounds (U.S. Pat. No. 3,880,665), N- 
carbamoylpyridinium compounds containing sulpho 
groups, in the form of the free betaines or their metal 
salts (U.S. Pat. No. 4,036,952), 2-alkoxy-N-carboxy- 
dihydroquinoline esters (U.S. Pat. No. 4,013,468)» isox- 
azolium salts U.S. Pat. No. 3,321,313) and carbodii- 
mides (DE-PS No. 1 148 446 and DE-OS No. 2 439 
553). 

The cellulose derivatives according to the invention 
may advantageously be used in the protective or surface 
layers of black-and-white photographic materials or 
colour photographic materials and in the so-called non- 
curling layers of roll films, miniature films and sheet 
films. 
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EXAMPLE 1 

The followng casting compositions are made up for 
the preparation of a protective surface layer (percent- 
ages are percentages by weight unless otherwise indi- 
cated): 

400 g of 15% gelatine solution. 
2,800 g of water (deionized), 
80 g of wetting agent corresponding to the formula 



60% relative humidity. The covering layers form a 
coating weighing 0.6-0.7 g/vo} when dry. 

The colour negative film used has a conventional 
arrangement of layers. A red-sensitized silver halide 
layer containing emulsified cyan colour coupler, an 
intermediate layer, a green-sensitized silver halide layer 
containing magenta coupler, a yellow filter layer and a 
blue sensitized silver halide layer containing yellow 
coupler are applied in succession to a cellulose triace- 
tate support 

The intermediate layers consist of gelatine and a cast- 
ing auxiliary, and the yellow filter layer in addition 
contains yeUow colloidal silver. The layers containing 
silver halide have a thickness of from 5 to 6 /tm, the 
intermediate layer a thickness of 1-2 /xm. The film is 
cast without hardener and is then hardened by the up- 
permost coating composition. 

The colour couplers and casting auxiliaries are en- 
tered in the following Table. 



C8Fi7S03e[N(C2H5)4]® 

4% in water. 

The cellulose derivatives are stirred into this compo- 
sition in the form of their dispersions. 

Shortly before application of the casting composition, 
2,000 g of a 10% by weight aqueous solution of hard- 
ener corresponding to the formula 



25 



30 



\_7 \=/ 



35 



40 



are added. 

Wet application of the casting compositions: 50 g/m^; 
pH: 6,5-7.0. 

The following casting compositions are prepared in 
accordance with the above formulation: 
1-A: Comparison sample without cellulose derivative 

according to the invention 
1-B: Casting solution containing 50 g of Dispersion 1 
1-C: Casting solution containing 225 g of Dispersion 2 
1-D: Casting solution containing 225 g of Dispersion 3 
1-E: Casting solution containing 225 g of Dispersion 4. 

In addition, comparison samples are prepared, con- 
sisting of casting compositions which instead of contain- 
ing the cellulose derivatives according to the invention 
contain known matting agents, which are not according 
to the invention, in each case in a quantity of 4 g: 







Component 






Red -sensitive 


Green sensitive 
Emulsion Layer 


Blue sensitive 


Colour 


4.Chloro-N— n- 


l-(2,4,6-tri 


3-{2.4-di-tert.. 


coupler 


dodccyl-l- 


chlorophenyl)- 


amyl-phenoxyacet- 




hydroxy-naph- 


3.[3-<a-2,4.di. 


amido)-o-(4-melh- 




thamide 


tert.-amyl- 


oxybenzoyl)- 




(0.88 g/m^) 


phenoxyacet- 
amido)'benz- 
amido]-S- 
pyrazobne 
(0.75 g/m2) 


acetanilide 
(1.31 g/m^) 


Coating 


Sodium salt of 


Sodium salt of 


Sodium salt 


auxiliary 


dodccylbenzene 


dodccylbenzene 


of dodccyl 




sulphonic acid 


sulphonic acid 


benzene sulphonic 




(42 mg/m2) 


(51 rtig/m^ 


acid 
(67 mg/m^) 




Sodium salt of 


Sodium salt of 


Sodium salt of 




nonylphenoxy- 


nonylphenoxy* 


nonylphenoxy 




polyethylcnc- 


polyethylene- 


poly ethyl cneoxy 




oxypropane 


oxypropane 


propane sulphonic 




sulphonic acid 


sulphonic acid 


acid 




(53 mg/m^) 


(64 mg/m2) 


(84 mg/m^) 


Layer 


5 /un 


6 


5 iun 


thickness 









Samples A to I are tested by the following methods 
45 after drying: 

Test 1: Glossy patches 

The samples arc cut up into pieces 5 cm^ in area and 
conditioned at 30° C. and 90% atmospheric humidity 
for 2 days. JThey are then stored for one day under 
50 pressure with the photographically active side of one 
piece against the back of another piece. The samples are 
then pulled apart and the size of the area which was 
stuck together is assessed (blank areas in the surface). 
Test 2: Extraction from cartridge 
A film 35 mm in width and 125 cm in length is wound 
into a film cartridge and stored at 90% relative humid- 
ity and 35* C. for 7 days. The force required (g) for 
pulling the film out of the cartridge is then determined 
and recorded. The Table which follows gives the maxi- 
60 mum value in each case. For practical purposes, the 
force required for extraction should not be greater than 
300 g. 

Test 3: Yellow patch test 

The film which has been stored for Test 2 is devel- 
The casting compositions are poured as uppermost 65 oped photographically and examined for visible faults 
covering layer (wet application 50 g of composition per produced by storage, pressure and moisture. The num- 
m2) on an unhardened colour negative fdm; using a ber and size of the variously sized coloured patches is 
casting machine, and the layer is dried at 25* C. and 



l-F Polymethylmethacrylate particles 

(corresponding to U.S. Pat. No. 2 322 037) 
l-G Polytetrafluoroethylene particles 
I - H Calci u m carbonate 
l-I Acetyl cellulose 



0 3-8 fi.m 

0 2-6 >im 
0 1-5 fim 
0 3-8 ^m. 



assessed in %, based on the area of film examined. A 
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film covered with a suitable protective layer should 
have less than 5% of yellow patches. 
Test 4: Graininess 

The graininess of a photographic image is caused by 
the developed colour grain and by dispersions and mat- 
ting agents, especially in the uppermost layers. It is 
determined by measuring the 6-D value with a 29 ^m 
aperture disc as described by J. H. AUmann in Appl. 
Optics, Volume 3 (1964), pages 35-38. A graininess of 
1.8 is the desired value for photography. 

Test 5: Surface gloss 

The reflection (in %) of a light beam from the surface 
of the layer is determined. A gelatine layer not contain- 
ing any dispersed particles has a reflection of 100%. 
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Test 2 










(Extrac- 


Test J 


Test 4 


Test 5 


Test 1 


tion 


(Col- 


(grain- 


(Gloss 


(Glossy 


from 


oured 


iness) 


before/ 


patches) 


cartridge) 


patches) 


6-D 


ifler 


Sample in % 


in g 


in % 


value 


processing) 


A 80-90 


1000-1300 


20-50 


1.8 


96/96 


Accord ine to the invention: 








B 10 


150-200 


0-5 


1.8 


81/99 


C 10 


200 


0-5 


1.7 


80/99 


D 10 


150 


0-5 


1.8 


T7/99 


E 10 


200 


0-5 


1.9 


89/95 


Com pan sod: 










F 10 


200-250 


0-8 


2.2 


85/87 


G 10 


200-250 


0-8 


2.0 


80/88 


H 20-30 


600-800 


10-20 


2.1 


80/87 


I 10 


150-250 


0-5 


2.3 


80/83 



20 



25 
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The results summarized in the above Table demon- 
strate the overall superiority of the characteristics of the 
cellulose derivatives according to the invention. Al- 
though the results achieved by some of the Comparison 
samples in individual tests arc comparable to those 
achieved by the samples according to the invention, ^ 
only the samples according to the invention give consis- 
tently good results in all the tests including, and this is 
particularly important, the graininess test. The surface 
gloss of the layers containing alkali soluble cellulose 
derivatives according to the invention is very high after 45 
processing and the graininess correspondingly low. 
This is evidently not solely due to the fact that the 
cellulose derivatives are removed in the course of alka- 
line processing. The effect of the larger particles in 
dispersions having a wide particle size distribution b ^0 
particularly noticeable in Test 4. All the Comparison 
dispersions containing insoluble particles and having 
the usual particle size distribution (about ±5 fim) are 
found in this test to have a higher graininess. This is 
extremely troublesome in photographic practice, expe- 
cially in medium sensitivity colour films. 

EXAMPLE 2 

The effect of the cellulose derivatives according to 
the invention may be enhanced by the addition of col- 
loidal silica in the form of SiO: hydrosols or by the 
addition of a latex of a hard polymer or copolymer 
having a glass transition temperature above 40* C. and 
a particle size below 0.5 fim, such as polymethylmeth- 65 
acrylatc, to the composition for the protective coating. 
Polystyrene sul phonic acid sodium or a copolymer 
corresponding to the structural formula 



55 



[-eCHi-CH-)i-(CHrCH— )9l 



CONH: 



I 

CO— NH-C(CH3)2-CHj-SO'rNa® 



is added as a viscosity increasing agent. 

The following top coating compositions are pre- 
pared: 





2-A 


2-B 


2.C 


Gelatine solution (15% in water) 


400g 


200 g 


400 g 


Water (deionized) 


2800 g 


2800 g 


2800 g 


Polystyrene sulphonic add 


60 g 


30 


30 g 


sodium (10% in water) 








Dispersion 2 


224 g 


224 g 


224 g 


SUica sol, 30% in water, 




100 g 




particle size 14 nm 








Poly methyl methacrylate 






50 g 


(in latex form) 20% In water 








Wetting agent from Example 1, 


80 g 


80 g 


80 g 


% by weight in water 








Hardener (10% by weight in 


2000 g 


2000 g 


2000 g 


water) corresponding lo the 








formula given below 









The pH of the solutions is 6.5-7; wet application 50 
g/m^. 

The hardener corresponds to the following formula 
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3 N-CO®-N \)— CH2-CH2-CH2-OH. 
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The top coating solution is cast on an unhardened 
colour negative film and dried. 
The film is then tested as described in Example 1. 







Test 2 








Test J 


(Extrac- 


Test 3 


Test 4 




(glossy 


tion from 


(Colour 


(Graini- 


Covering 


patches) 


canridge) 


patches) 


ness) 


layer 


in % 


in g 


in % 


5-D value 


2.A 


5-10 


150-250 


0-3 


1.8 


2-B 


0-5 


200 


0 


1.8 


2-C 


CV-5 


200 


0 


1.9 



Glossy patches and colour patches can be virtually 
completely prevented by using a combination of the 
cellulose derivatives according to the invention with 
silica sol or latex, as demonstrated by Samples B and C. 

EXAMPLES 
Comparison dispersion (3-A) 

A dispersion of a porous alkali soluble substance (ac- 
cording to U.S. Pat. No. 4,094,848) in an aqueous gela- 
tine solution is prepared for comparison: 20 g of gelatine 
are left to swell in 160 g of water and dissolved at 40' C. 

0.75 g of the sodium salt of dodecylbenzene sulphonic 
acid dissolved in 40 g of water is added as wetting 
agent. 

The mixture is cooled to 35* C. and a solution of 20 g 
of a copolymer of 63% methyl methacrylate and 37% 
methacrylic acid, 70 g of tert.-butanol and 70 g of ethyl 
acetate is then dispersed in the gelatine solution by 
stirring with a mixing apparatus at 1500 revs/min. 

The solvent mixture is slowly evaporated off in the 
course of 2 hours with gentle stirring. After filtration 
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through a filter cloth, a mixture of particles with parti- 
cle sizes from 1-5 /im is obtained. The largest particles 
measure from 10 to 15 ^m. The particles have a grained, 
porous surface and are opaque. 

Comparison of the cellulose derivatives used according 
to the invention with particles of comparison dispersion 
3.A 

The cellulose derivatives differ from the comparison 
particles in that they do not dissolve at a pH below 7. lo 
This is particularly advantageous for casting solutions 
which are required to be left to digest for some time and 
are adjusted to a pH of from 6.5 to 7 because certain 
components are not stable at pH values below 6.5. The 
particles according to the invention also differ from the 15 
comparison particles in that they are clear and have a 
smooth surface. 

Comparison dispersion 3- A is incorporated in the 
following casting solution: 

400 g of water, 20 
70 g of a 4% aqueous solution of the wetting agent 

C7Fi5COOe(NH4)©. 
40 g of dispersion 3-A (10% by weight of copolymer) 

and 

500 g of a 10% by weight aqueous hardener solution of 
a reaction product of a 1:1 molar reaction mixture of 
taurine with the compound corresponding to formula 
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C(CH2— SO2— CH=CH2}4 1:1 molar. 

Dispersion 3 according to the invention is added to 
the following composition: 
175 g of water, 

70 g of a 4% by weight aqueous solution of the welting 

agent C7Fi5COOe(NH4)©, 
225 g of Dispersion 3 (1.8% by weight of particles, 4 g), 
500 g of the above mentioned hardener. 

The casting compositions are applied to the photo- 
graphically active side of an unhardened colour nega- 
tive film. 

Sample 3-A contains Comparison dispersion 3-A, 
Sample 3-B contains Dispersion 3 according to the 40 

invention, and 
Sample 3-C contains no particles of matting agent. 
The pH value of all the casting solutions is in the range 
of 5 to 6. 

Samples 3-A to 3-C are tested by the methods de- 
scribed in Example 1: 
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Test 2 








Test I 


(Extrac- 


Test 3 


Test 4 




(glossy 


tion from 


(colour 


(graini- 




patches) 


cartridge) 


patches) 


ness) 


Sample 


in % 


in g 


in % 


a-D value 


Sample 3-A 


5-10 


250 


3 


2.0 


(compari- 










son) 










Sample 3-B 


O-S 


150 


3 


1.8 



(according 
to the 
invention) 
Sample 3-C 
(without 
matting 
agent) 



80-90 



900-1200 



20-40 



50 



55 



60 



It is found that the particles of Sample 3-B counteract 
the formation of glossy patches more powerfully than 
the panicles of the Comparison sample. The force re- 65 
quired for extraction from the cartridge is least in Sam- 
ple 3-B. The graininess of Sample 3-B is as low as that 
obtained in Sample 3-C without matting agent. The 



properties of Sample 3-B are thus clearly superior to 
those of the Comparison sample. 

EXAMPLE 4 

Test for stability at various pH values. 

Dispersion 3-A and Dispersion 3 are diluted 1:100 
with buffer solutions. The transparency of the solutions 
at various pH values is determined by means of a laser 
measuring arrangement (UNI-PHASE HE-Ne-Laser, 
thickness of cell: 1 cm: Comparison sample: distilled 
water— 100% transparency). 

The buffer solutions have the pH values 5.5, 6.0, 6.5, 
7.0, 7.5 and 8.0. 

In FIG. 6, the transparency values obtained are plot- 
ted in % against the pH values. 

The particles of dispersion 3-A are already dissolved 
at pH 6.2 and have thus lost their effect as matting agent 
and antiblocking agent. The particles of Dispersion 3 
according to the invention are completely stable at pH 
values up to 7 and will not dissolve at these pH values. 
They are therefore considerably more useful in practice 
and unaffected by changes in pH in the casting solution, 
which is a considerable advantage. 

We claim: 

1. Photographic silver halide recording material in 
which particles smaller than 10 which are soluble in 
alkaline processing liquids are contained, dispersed in a 
hydrophilic colloid, in an outer transparent layer ap- 
plied to the front and/or back of the material, character- 
ised in that the layer contains, dispersed therein, from 10 
to 500 mg/m2 of spherical transparent particles of a 
hydroxyalkyl-alkyl cellulose dicarboxylic acid semies- 
ter having a particle size of from 0.5 to 8 fira and a 
particle size distribution of up to ±2 ^m. 

2. Material according to claim 1, characterised in that 
it contains a hydroxyalkyl-alkyl cellulose dicarboxylic 
acid semi-ester containing the group 

wherein 

A denotes a glucose residue of the cellulose, 
Rl denotes a hydroxyalkyl group having 2 to 4 car- 
bon atoms, 

R2 denotes an alkyl group having 1 to 3 carbon atoms, 
denotes the monoacyl group of a benzene dicar- 
boxylic acid or of such an acid in a partially or 
completely hydrogenated form, 

m=0.2-1.0, 

n=^ 0.8-2.0 and 

p=0.5-1.5, 

where m^n^p and the sum of m-f n+p is at the 
most 3. 

3. Material according to claim 1, characterised in that 
the hydroxyalkyl-alkyl cellulose dicarboxylic acid semi- 
ester is a hydroxypropyl-melhyl cellulose-hexahy* 
drophthalic acid semiester or a hydroxypropyl-methyl 
cellulose-phthalic acid semiester. 

4. Material according to claims 1 or 2, characterised 
in that the layer in addition contains colloidal silica with 
a particle size of less than 0.15 ftm in a quantity of from 
0.5 to 2 parts by weight, based on 1 part by weight of 
the hydrophilic colloid. 

5. Material as in any one of claims 1 to 3, character- 
ised in that the layer in addition contains particles of a 
homo- or copolymer having a glass transition tempera- 
ture of at least 40" C. and a particle size of less than 0.1 
fim, in a quantity of up to 50% by weight, based on the 
hydrophilic colloid. 



